A receptor-binding-based bioassay to determine the potency of a plasmid biopharmaceutical encoding VEGF-C.
Over the last decade biological assays (bioassays) have gained much importance for quality control in biopharmaceutical development and manufacturing. Here we describe the development and validation of a bioassay to determine the biological activity (potency) of the plasmid biopharmaceutical pVGI.1 which encodes the VEGF-C (VEGF-2) protein. This assay was developed to test drug substance and drug product for release and stability testing for phase I and II clinical trials. The main focus was on fast assay development and easy handling of the assay, combined with valid results representing the specific therapeutic mechanism. The method includes the expression of the VEGF-C protein in mammalian cells and its binding to the cell surface receptor VEGFR-3. The binding activity of VEGF-C to its immobilized receptor is quantified in a colorimetric assay. IC50 values of VEGF-C expressed after transfection with sample plasmid and an in-house standard plasmid are determined. The ratio of the IC50 value of the test article to that of the reference standard reflects the potency of the sample. The potency assay meets the criteria generally requested by authorities for precision, linearity, accuracy, and range. Therefore the assay can be used in pharmaceutical quality control and is a suitable basis for development of related bioassays.